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evaluated by measuring the rate of in vivo clearance of colloidal carbon from the circulatory system. 
Several inbred lines, with inbreeding coefficients of 90-98%, were studied. Differences in RE activity 
among the inbred lines were highly significant (P< 0.05). The partially inbred Iowa State SI White Leghorn 
line was also studied. Chicks were produced in sublines from breeders selected for B blood group 
serotype, humoral immune response to the amino acid polymer, GAT, and response to Rous' sarcoma 
virus-induced (RSV) tumor development. Selection for response to RSV tumors, was significantly (P < 
0.01) associated with level of RE activity. Sublines selected for ability to regress RSV tumors had a higher 
level of RE activity than those selected for tumor progression. These studies suggest that there is genetic 
control of reticuloendothelial activity in chickens which may be associated with the ability to genetically 
resist disease. 
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The level of reticuloendothelial (RE) activity in different genetic lines 
of chickens (Gallus domesticus) was evaluated by measuring the rate of in vivo 
clearance of colloidal carbon from the circulatory system. Several inbred 
lines, with inbreeding coefficients of 90-98%, were studied. Differences in 
RE activity among the inbred lines were highly significant {P< 0.05). The 
partially inbred Iowa State SI White Leghorn line was also studied. Chicks 
were produced in sublines from breeders selected for B blood group serotype, 
humoral immune response to the amino acid polymer, GAT, and response to Rous' 
sarcoma virus-induced (RSV) tumor development. Selection for response to RSV 
tumors, was significantly (P < 0.01) associated with level of RE activity. 
Sublines selected for ability to regress RSV tumors had a higher level of RE 
activity than those selected for tumor progression. These studies suggest 
that there is genetic control of reticuloendothelial activity in chickens 
which may be associated with the ability to genetically resist disease.
INTRODUCTION
Many different facets of the immune system are involved in defending an 
animal from infection and the development of disease. One of the first lines 
of defense is the activity of the cells of the reticuloendothelial system 
(RES). Phagocytic RES cells ingest and process antigens, then present anti­
gens to lymphocytes. Relatively few studies have been conducted on genetic 
associations of reticuloendothelial system (RE) function in non-mammalian 
species.
The objectives of this study were to determine if genetic differences 
exist in RE function in chickens, and if these differences were associated 




All birds used were bred and maintained at the Iowa State University 
Poultry Research Facility. The genetic stocks included inbred lines varying 
in inbreeding coefficients from 90 to 98%, and the ISU SI White Leghorn line, 
a partially inbred line with an overall inbreeding coefficient of 40%. The SI 
line is maintained in sublines with forced segregation for the serologically- 
detectable erythrocyte antigen B blood group (Ea-B), humoral immune response 
to the random synthetic amino acid polymer, glutamic acid-alanine-tyrosine 
(Ir-GAT) and response to Rous' sarcoma virus (RSV)-induced tumor growth. Age- 
matched birds of 12-16 weeks were tested.
*Iowa State University, Department of Animal Science, Ames, Iowa 50011, USA.
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Carbon Clearance Assay.
Clearance of colloidal carbon from the circulatory system was evaluated 
as a measure of reticuloendothelial system (RES) activity. The method used 
was a modification of that described by Glick et al. (1964). Briefly, the 
supernatant fraction of India ink (Pelikan Cll/143 la, Gunther Wagner) centri­
fuged at 5000 rpm for 30 minutes, was used as the source of carbon particles. 
The colloidal carbon preparation was injected into the brachial vein at a 
volume of 1 ml/kg body weight. Serial blood samples of 100 ul were taken from 
the opposite wing before carbon injection and at 3, 6, 9, 12, and 15_minut.es 
post-injection, and were transferred immediately into 2 ml of \% sodium ci­
trate. The relative amount of carbon remaining in the blood was estimated by 
determining the absorbance of the sample at 675-nm wavelength. Density read­
ings were converted to a logarithmic scale and plotted against time. The ab­
solute value of the slope of the best straight line obtained using the least 
squares method was designated as the phagocytic index (PI).
RESULTS
Inbred Lines
The results of the carbon clearance assay in the inbred lines of chickens 
aregiven in Table 1. Only one line (HN, B haplotype 15) differed signifi­
cantly from several of the other lines evaluated.
TABLE 1. PHAGOCYTIC INDICES OF ISU INBRED LINES
BREED LINE ORIGIN B HAPLOTYPE N PHAGOCYTIC INDEX
Leghorn 8 1940 15.1 6 .2757ab
19 1940 13 5 .2088a
15.1 6 .1443a
HN 1954 12 4 . 2121a
15 4 .4341b
GH 1954 1 4 ,3122ab
13 2 .2639ab
15.1 5 .2256a
GHs 1962 13 5 . 2346a
Spanish Sp 1954 21.1 5 . 1966a
Egyptian M 1954 5.1 4 .2112a
15.1 4 .1836a
a.b Pis bearing different superscripts are significantly different, P<0.05.
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TABLE 2. PHAGOCYTIC INDICES OF ISU SI LEGHORN LINE
B HAPLOTYPE IR-GAT RSV TUMOR N PHAGOCYTIC INDEX
1 ★ * 15 .1861
19 ★ * 20 .2058
* High ★ 20 .1881
* Low * 15 .2103
★ * Regressor 17 •2278a
★ * Progressor 18 .1658b
* The categories averaged equally over given classification comparison. 
a *b Pis bearing different superscripts within one classification comparison 
are significantly different, P<0.01.
ISU SI Leghorn Line
The results of the carbon clearance assay in the partially inbred ISU SI 
Leghorn line of chickens are shown in Table 2. There was no correlation 
between phagocytic index and either B haplotype or humoral immune response to 
GAT. There was however, a significant (P<0.01) association between 
phagocytic index and response to RSV-induced tumor growth. Birds produced 
from sublines selected for ability to regress RSV-induced tumors had a higher 
level of phagocytic activity than those selected for tumor progression.
DISCUSSION
Disease resistance genetics is gaining increasing interest from research­
ers and commercial breeders as the feasibility of selection for disease resis­
tance in livestock and poultry becoming more evident. Gavora and Spencer 
(1978) suggest that, due to the multiplicity of existing diseases, selection 
for "general disease resistance" would be a more practical approach than im­
proving resistance against each disease separately, providing that adequate 
methods of measuring general resistance can be identified.
The immune system has three basic functions -- phagocytosis, cell- 
mediated immunity, and humoral immunity -- performed by macrophages, T- 
lymphocytes, and B lymphocytes, respectively. Biozzi et al. (1974) speculates 
that these three cell types are under distinct and separate genetic control, 
with phagocytosis representing the most primitive type of immunity. As a 
primitive form of immunity, then, phagocytosis may hold promise as a measure­
ment of general disease resistance.
Investigations on the genetic associations of phagocytic activity in 
chickens have been few. A recent study by Qureshi et al. (1985) indicated 
genetic variation in the ability to recruit and activate peritoneal macro­
phages in partially-developed B-congenic White Leghorn lines, as determined by
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number, composition, and functional activity of harvestable peritoneal ad­
herent all population. The line showing the poorest overall response has also 
been shown to be more susceptible to Eimeria tenella cocciodiosis (Ruff and 
Bacon, 1984). Studies on Marek's disease and reticuloendothelial system ac­
tivity, however, have not shown an association between disease resistance and 
RES activity, as measured by in vivo carbon clearance (Powell et al, 1983) or 
by i_n vitro properties of macrophages (Haffer and Sevoian, 1979).
The present studies were designed to investigate genetic variations and 
possible associations with B haplotype, humoral immune response, and disease 
resistance of RES activity in chickens, using the simple in vivo carbon 
clearance assay. While no correlation was found between phagocytic index and 
either B haplotype or humoral immune response, there was a significant dif­
ference (P < 0.01) in phagocytic indices associated with response to RSV- 
induced tumors. Those birds from sublines selected for ability to regress 
tumors had a higher level of phagocytic activity than those selected for tumor 
progression. This suggests that there is genetic control of RES activity in 
chickens which may be associated with the ability to genetically resist 
disease.
The development of a "General Disease Resistance Index" has been indi­
cated by Gavora (1982) as an approach to dealing with the negative genetic 
correlations which may exist between different compartments of the immune sys­
tem. To be useful for animal breeders, the immunological criteria to be in­
cluded in a selection index must be easily determined from living animals 
(Buschmann et al. 1985). A simple, nonspecific immunological test such as 
evaluating RES function by in vivo carbon clearance, particularly if it is 
associated with resistance to disease, as shown in the present study, may be a 
valuable component of such a General Disease Resistance Index.
CONCLUSIONS
Reticuloendothelial system (RES) activity was evaluated in different 
lines of chickens by measuring in vivo carbon clearance rates. An association 
was found between high RES activity and genetic selection for ability to re­
gress virally-induced tumors. These studies suggest the presence of genetic 
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